Structural polymorphism of gramicidin A channels: ion conductivity and spectral studies.
The relation between the various spatial structures of the gramicidin A channels and their ionic conductance has been studied. For this aim, various conformations of the peptide were pre-formed in liposomal bilayer and after subsequent fusion of liposomes with planar lipid bilayer the measured channel conductance was correlated with gramicidin structures established in liposomes. To form the single-stranded pi 6.3 pi 6.3 helix the peptide and lipid were co-dissolved in TFE prior to liposome preparation. THF and other solvents were used to form parallel and antiparallel double helices. Conformation of gramicidin in liposomes made by various phosphatidylcholines was monitored by CD spectroscopy, and computer analysis of the spectra obtained was performed. After fusion of gramicidin containing liposomes with planar bilayer membranes from asolectin, the histograms of single-channel conductance were obtained. The histograms had one or three distinct peaks depending on the liposome preparation. Assignment of the structure of the channel to conductance levels was made by correlation of CD data with conductance histograms. The channel-forming analogue, des(Trp-Leu)2-gramicidin A, has been studied by the same protocol. The channel conductances of gramicidin A and the shortened analogue increase in the following order: antiparallel < parallel < pi 6.3 pi 6.3. Single-channels formed by double helices have higher dispersity of conductance than the pi 6.3 pi 6.3 helical channel. Lifetimes of the double helical and the pi 6.3 pi 6.3 helical channels are very close to each other. The data obtained were compared with theoretically predicted properties of double helices [1].